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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide easily and at 
low costs an optical memory element having excellent 
recording and reproducing properties without exerting 
effects on its recording layer, in the optical memory 
element provided with the recording layer capable of 
recording. 

SOLUTION: In the optical memory element which is 
provided with an optical waveguide member consisting 
of a core layer made of resin and clad layers made of 
resin and laminated on both surfaces of the core layer 
made of resin and in which the recording layer capable 
of recording is provided adjacently to the core layer 
made of resin or the clad layer made of resin, a barrier 
layer for preventing mixture is provided between the 

recording layer and the core layer made of resin or the clad layer made of resin. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A core layer made of resin. 

A cladding layer made of resin laminated by both sides of said core layer made of resin. 
A barrier layer for being the optical memory element provided with the above, and 
preventing mixture between a recording layer, a core layer made of resin, or a cladding 
layer made of resin is provided. 

[Claim 2]The optical memory element according to claim 1 in which said recording layer is £ 
layer containing an organic matter. 

[Claim 3]The optical memory element according to claim 2 which is a recording layer 
containing organic coloring matter which said recording layer can record. 
[Claim 4]Said recording layer adjoins said core layer made of resin, or said cladding layer 
made of resin, the both sides are provided, and said barrier layer is the optical memory 
element of said recording layer according to any one of claims 1 to 3 which it comes to 
provide in one side at least. 

[Claim 5]Said recording layer adjoins said core layer made of resin in one side, adjoins said 
cladding layer made of resin in other one side, it is provided, and said barrier layer is the 
optical memory element of said recording layer according to claim 4 which it comes to 
provide in one side at least. 

[Claim 6]The optical memory element according to any one of claims 1 to 5 which is a layer 

which said barrier layer turns into from an inorganic substance. 

[Claim 7]The optical memory element according to claim 6 which said barrier layer 

becomes from (1) metal or a semiconductor, (2) metal or an oxide of a semiconductor, a 

nitride, a sulfide, oxysulfide, fluoride, carbide, or (3) amorphous carbons. 

[Claim 8]The optical memory element according to claim 7 which said barrier layer 

becomes from at least one sort chosen from a mixture of oxidized silicon; silicon nitride; 

silicon carbide; zinc oxide; zinc sulfide; cerium oxide; yttrium oxide; yttrium sulfide; and an 

oxide, and sulfur. 
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[Claim 9]The optical memory element according to claim 7 which consists of an alloy which 
said barrier layer uses silver or silver as the main ingredients, and does 0.1-15 atom % 
content of other elements. 

[Claim 10]The optical memory element according to any one of claims 1 to 9 whose 
thickness of said barrier layer is 1-2000 nm. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a recordable optical memory device, 
especially the optical memory element constituted using an optical waveguide device 
[0002] 

[Description of the Prior ArfJLight is introduced into a flat-surface [ where the pattern was 
minced ] type (card shape) optical waveguide so that the predetermined scattered light may 
be produced recent years beforehand, and the art to which the exterior of an optical guide 
side is made to carry out image formation of the picture is proposed. Namely, the core 
(layer) 101 which had a refractive index and thickness adjusted so that it may function as 
an optical waveguide as typically shown, for example in drawing 5 . In the card shape slab 
type optical waveguide device 100 which offers the clad (the 1st and the 2nd) (layer) 102 
provided in those both sides (double-sided part) in the form which sandwiches this core 
layer 101, If light (laser beam) is introduced into the core layer (optical waveguide) 101 via 
the lens 103 when detailed unevenness exists in the interface of the core layer 101 and the 
cladding layer 102, a part of introductory lights will be scattered about in the concavo- 
convex portion, and the scattered light will come out outside through the cladding layer 102. 
Therefore, if scattering intensity and a phase of light in which a specific picture carries out 
image formation to prescribed distance from an optical guide side (optical waveguide 101) 
are calculated and the detailed uneven pattern according to the calculation is beforehand 
engraved in the core layer 101 , the exterior of an optical guide side can be made to carry 
out image formation of the desired picture. That is, the core layer 101 will function as a 
recording layer of information. And for example, the scattered light which came out in the 
exterior of an optical guide side is received for the CCD receiving set 104 installed in the 
above-mentioned prescribed distance, and it is a two-dimensional digital pattern about an 
image formation picture. [For example, the pattern of the binary of light and darkness or the 
pattern of the multiple value by brightness (gray scale)] etc. It turns, and if it digital-signal- 
izes, desired image processing can be carried out to an image formation picture with the 
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existing digital image processing unit (graphic display abbreviation). As typically shown, for 
example in drawing 6 . when the above-mentioned cladding layer 102 and the core layer 
101 are repeated and laminated and two or more optical waveguides (recording layer) 101 
are laminated, although the lights scattered by a certain optical waveguide 101 will cross 
another optical waveguide 101, Usually, since the refractive index difference of the core 
layer 101 and the cladding layer 102 is very small, most things for which the scattered lights 
are re-scattered about by the unevenness formed in another optical waveguide 101 cannot 
be found, and an image formation picture is not confused. Therefore, in proportion to the 
number of laminations, the image formation of many pictures and patterns can be carried 
out. That is, the optical waveguide device 100 can be used as an optical memory element 
(recording media, such as ROM) which has the capacity proportional to the number of 
laminations. It is said that the capacity of about 1 G byte can be given and this optical 
memory element can be laminated to about 100 layers by one layer on theory. 
Promising ** of being used in the future as a mass ROM which can respond to record of 
video, etc. enough is carried out. 

[0003]The recordable optical memory element adapting this principle is also proposed 
(JP.9-101735.A). For example, the recording layer etc. which consist of material of optical 
sensitization (hardening) nature, such as a photochromic material, are used. However, if 
the optical memory element (it may be hereafter called "multilayer optical memory") of such 
multilayer structure is created by the technique using exposure and development of 
photoresist, Since production of the optical memory element 100 for one layer costs time 
and cost dramatically, mass time and cost huge for producing multilayer optical memory 
start. 

[0004]For this reason, it enables it to form multilayer structure simply by making a core 
layer and a cladding layer the product made of resin, Enabling it to realize ease and 
cheaply the optical memory element which can hold more nearly mass information by the 
limited volume is proposed (Japanese Patent Application No. No. 131512 [ 1 1 to ], 
Japanese Patent Application No. No. 131513 [ 11 to ]). 
[0005] 

[Problem(s) to be Solved by the InventionJThen, also in production of a recordable optical 
memory element, there is a request that it is made to like to be able to realize ease and 
cheaply the optical memory element which can carry out record reproduction of the more 
nearly mass information by the limited volume as can form multilayer structure simply by 
making a core layer and a cladding layer the product made of resin. 
[0006]However, when the recording layer containing organic coloring matter, etc. were 
used for example, coloring matter dissolved by the interface which touches a resin core 
layer or the cladding layer made of resin, a coloring matter recording layer will be invaded, 
and there was a possibility that recording reproduction characteristics might get worse. 
When a core material, a clad plate (material which forms a core layer and a cladding layer), 
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etc. tend to be used, a resin core layer or the cladding layer made of resin tends to be 
formed on a coloring matter recording layer and it is going to produce an optical waveguide 
especially, Since the core material and the clad plate were liquefied, it was easy to dissolve 
and especially the coloring matter recording layer also had a possibility that it might 
become impossible to perform record reproduction, and there was a request that he would 
like to solve this and to obtain an optical memory element with sufficient recording 
reproduction characteristics. 

[0007]Although there is also solution of choosing the thing of the structure which is not 
dissolved in a core material or a clad plate as coloring matter used for a recording layer, 
there is a difficulty that the width of selection of a pigment material will become narrow. It is 
because a few [ the coloring matter which the characteristic which coloring matter should fill 
has an absorption wavelength, the solubility to a coating solvent, etc. plentifully in others, 
and fills all the characteristics simultaneously ]. It was originated in view of such a technical 
problem, a recording layer is not influenced in the optical memory element which provides a 
recordable recording layer, and an object of this invention is to provide easily and cheaply 
the optical memory element which is excellent in recording reproduction characteristics 
[0008] 

[Means for Solving the Problem]This invention persons came to propose this invention, as a 
result of repeating examination wholeheartedly that the above-mentioned technical problem 
should be solved. Namely, a gist of this invention is provided with an optical guide member 
which consists of a core layer made of resin, and a cladding layer made of resin laminated 
by both sides of said core layer made of resin, And a recordable recording layer is an 
optical memory element which adjoins said core layer made of resin, or said cladding layer 
made of resin, and it comes to provide, and it consists in an optical memory element, 
wherein a barrier layer for preventing mixture between a recording layer, a core layer made 
of resin, or a cladding layer made of resin is provided. 
[0009] 

[Aspect of implementation of an invention] Hereafter, it explains in detail. In this invention, 
compatibility of the product core layer made of resin / cladding layer made of resin, and a 
recording layer is prevented by providing a barrier layer for preventing mixture to a 
recording layer, and the product core layer made of resin / cladding layer made of resin. 
Coating liquid prevents a mixture phenomenon of diffusion, permeating or recording layer 
material being conversely spread in the product core layer made of resin / cladding layer 
made of resin in a recording layer especially at the time of the product core layer made of 
resin / cladding layer formation made of resin. 

[0010]The product core layer made of resin / cladding layer made of resin formed do not 
affect a recording layer by this, and the recording reproduction characteristics of an optical 
memory element will become good. Therefore, a resin material can constitute a core 
layer/cladding layer, and an optical memory element can be produced easily and cheaply. If 
a recording layer can be recorded by light and a waveguide hologram can be formed in this 
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invention, will not ask construction material, but. A layer containing organic matters, such 
as organic coloring matter and a photopolymer, has a high effect which compatibility with a 
monomer which constitutes a core layer made of resin and a cladding layer made of resin 
takes place easily, therefore applies this invention. If recording performance is taken into 
consideration, recordable organic coloring matter is preferred. 

[0011]Below, a recording layer (a coloring matter recording layer may be called hereafter.) 
containing organic coloring matter is explained to an example. In this invention, a coloring 
matter recording layer is adjoined and provided in a core layer made of resin, or said 
cladding layer made of resin. As a concrete example of lamination, the product cladding 
layer made of (A) resin / core layer / coloring matter recording layer / cladding layer made 
of resin, the product cladding layer made of (B) resin / coloring matter recording layer / core 
layer / cladding layer made of resin, or the product cladding layer made of (C) resin / 
coloring matter recording layer / cladding layer made of resin is mentioned. (A) - (C) forms 
one optical guide member, respectively, and after optical recording is performed to a 
recording layer, it will form a reconstruction image (hologram image) according to recorded 
information. When acquiring good recording reproduction characteristics, the composition 
of (A) or (B) is more preferred as an optical guide member. 

[0012]What is necessary is to just be provided in one side at least, although a barrier layer 
may be provided in both sides of a recording layer at this time. When forming the product 
core layer made of resin / cladding layer made of resin on a coloring matter recording layer 
as above-mentioned, in coating liquid, a mixture phenomenon of diffusion, permeating or 
recording layer material being conversely spread in the product core layer made of resin / 
cladding layer made of resin happens especially easily into a recording layer. 
[0013]Therefore, it is preferred to provide a barrier layer at least between a coloring matter 
recording layer, and the product core layer made of resin / cladding layer made of resin 
formed after that. Material will not be asked, if a barrier layer dissolves with neither a 
coloring matter recording layer, nor the product core layer made of resin / cladding layer 
made of resin and has a certain amount of light transmittance state. A resin layer may be 
sufficient and a poly membrane especially producible with vacuum deposition or a CVD 
method is useful. 

[0014]From a characteristic side, an inorganic substance is used preferably. For example, 
(1) metal or a semiconductor, (2) metal or an oxide of a semiconductor, a nitride, a sulfide, 
oxysulfide, fluoride, carbide, or (3) amorphous carbons are used. Especially, a layer and a 
very thin metal layer (an alloy is included) which consist of an almost transparent dielectric 
are preferred. As for thickness of a barrier layer, 1-2000 nm is preferred, and it is about 1- 
20 nm more preferably. When thickness of a barrier layer is too thin, there is a possibility 
that preventing of the above-mentioned mixture phenomenon may become insufficient. 
When a barrier layer is too thick, it is not only unnecessary, but there is a possibility of 
reducing transmissivity of light in prevention from mixture. Especially in the case of metal, in 
order to reduce transmissivity of light too much, about 1-10 nm is especially preferred 1-20 
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nm. 

[0015]lt is good also as an optical memory element which laminates further above- 
mentioned optical guide member (A) - (C), and has a layer in which two or more records 
are possible. According to this invention, since a core layer and a cladding layer can be 
made a product made of resin and multilayer structure can be formed simply, an optical 
memory element which can carry out record reproduction of the mass information by limited 
volume is ease and cheaply realizable. Or optical guide member (A) - (C) may be laminated 
to a ROM type multilayer optical memory element. Since a recordable recording layer is 
provided in a ROM type optical memory element according to this, It can make it possible to 
write one-sheet information etc. which are different as for one sheet, including available 
information, a serial number, etc., etc. in copyright protection, such as copy protection 
(especially illegal copy prevention) and prevention from an unauthorized use of software, 
and information like data required for update or corrigenda data, etc. can be added. 
[0016]Even if it is a case where write the same contents data in an optical memory element, 
and extensive reproduction is carried out thereby, for example, one-sheet information which 
is different as for one sheet, including a serial number etc., can be written in apart from 
contents data, for example. Information, including copyright information, ID information, key 
information used when enciphering, etc., can be written in an optical memory element as 
information available to copyright protection, such as copy protection (especially illegal 
copy prevention) and prevention from an unauthorized use of software, and protection 
management can be carried out now. By providing such a recording layer, information, 
including ID information etc., can be written now in a recording layer, for example after 
manufacture of a ROM type optical memory element. 

,[0017]lf ID information is especially recorded on a recording layer after manufacture of an 
optical memory element, it will become identifiable about each optical memory element. 
Since ID information generally has little amount of information, it is recordable even if 
recordable density of a recording layer is low. Data (information) like data (information) for 
updating application software or corrigenda data can be written in now as postscript 
information by the user side (for example, destination). 

[0018]Next, desirable composition of a recording layer and a barrier layer is explained in full 
detail. Since it is preferred to contain recordable coloring matter as for a recording layer and 
membrane formation is still easier in this invention, organic coloring matter is preferred. 
Although there is no restriction in particular on structure, specifically Metal-containing azo 
dye, phthalocyanine system coloring matter, Naphthalocyanine system coloring matter, 
cyanine dye, azo dye, squarylium system coloring matter, metal-containing India aniline 
system coloring matter and doria ~ reel methane series coloring matter, merocyanine 
system coloring matter, AZURENIUMU system coloring matter, naphthoquinone system 
coloring matter, an anthraquinone pigment, an indophenol pigment, a xanthene dye, an 
oxazine pigment, pyrylium system coloring matter, etc. are mentioned. 
[0019]Especially, since metal-containing azo dye is excellent in recording sensitivity and it 
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excels in lightfastness, it is desirable. It is preferred to have moderate absorption to lights, 
such as a laser beam used for record of data (information), and coloring matter which has a 
suitable absorption peak wavelength according to wavelength of light used is chosen. For 
the stability of a recording layer, or light-fast improvement, as a singlet oxygen quencher A 
transition metal chelate compound. (For example, acetylacetonato chelate, a screw 
FENIRUJI thiol, salicylaldehyde oxime, screw dithio alpha-diketone, etc.) etc. - it may 
contain and recording sensitivity improvers, such as a metal system compound, may be 
contained for improvement in recording sensitivity. 

[0020]A metal system compound means here that by which metal, such as a transition 
metal, is contained in a compound in forms, such as an atom, ion, and a cluster, For 
example, an ethylenediamine system complex, an azomethine system complex, a 
phenylhydroxyamine system complex, An organic metallic compound like a phenanthroline 
system complex, a dihydroxy azobenzene series complex, a dioxime system complex, a 
nitroso aminophenol series complex, a pyridyl triazine series complex, acetylacetonato 
complex, a metallocene system complex, and a porphyrin system complex is mentioned. 
Although not limited especially as a metal atom, it is preferred that it is a transition metal. 
[0021] Near-infrared laser with a wavelength of about 770-830 nm which is usually used for 
CD-R if needed, What is called blue laser, such as red laser with a wavelength of about 
620-690 nm which is used for DVD-R or wavelength of 410 nm, and 515 nm, etc. can also 
be used as an optical memory element corresponding to record by a laser beam in two or 
more wavelength bands. 

[0022]Furthermore, a recording layer may contain a binder, a leveling agent, a defoaming 
agent, etc. if needed. As a desirable binder, polyvinyl alcohol, a polyvinyl pyrrolidone, a 
nitrocellulose, cellulose acetate, ketone system resin, acrylic resin, polystyrene system 
resin, urethane system resin, a polyvinyl butyral, polycarbonate, polyolefine, etc. are 
mentioned. 

[0023]Although thin-film-forming methods currently generally performed, such as a vacuum 
deposition method, sputtering process, a doctor blade method, the cast method, a spin coat 
method, and dip coating, are mentioned as a method for film deposition of a recording 
layer, from mass production nature and a cost aspect, a spin coat method is preferred. In 
this case, it is necessary to take into consideration solubility to a coating solvent of coloring 
matter. From a point that a recording layer with uniform thickness is obtained and of being 
obtained, the vacuum deposition method is more preferred than the applying method. 
[0024]ln membrane formation by a spin coat method, 10-15000 rpm of number of rotations 
is preferred, and it may process hitting to heating or solvent vapor depending on the case 
etc. behind a spin coat. As a coating solvent in a case of forming a recording layer with 
coating methods, such as a doctor blade method, the cast method, a spin coat method, and 
dip coating, what is necessary is just a solvent which does not invade a substrate, and it is 
not limited in particular. For example, ketone-alcohol system solvents, such as diacetone 
alcohol and 3-hydroxy-3-methyl-2-butanone; Methyl cellosolve, Cellosolve system solvents, 
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such as ethylcellosolve; Chain hydrocarbon system solvent; cyclohexane, such as n- 
hexane and n-octane, A methylcyclohexane, ethylcyclohexane, dimethylcyclohexane, 
Cyclic hydrocarbon system solvents, such as n-butylcyclohexane, tert-butylcyclohexane, 
and cyclooctane; Tetrafluoro propanol, Perfluoro alkyl alcohol system solvents, such as an 
octafluoro pentanol and hexafluoro butanol; hydroxycarboxylic acid ester solvent, such as 
methyl lactate, ethyl lactate, and isobutyric acid methyl, etc. are mentioned. 
[0025]ln the case of a vacuum deposition method, coloring matter and if needed, for 
example a recording layer ingredient of other coloring matter or various additive agents, 
After putting into a crucible installed in a vacuum housing and exhausting inside of a • 
vacuum housing even to 10 " 2 - a 10 - 5 Pa grade with a suitable vacuum pump, a recording 
layer is formed by heating a crucible, evaporating a recording layer ingredient and making it 
vapor-deposit on a substrate which faced a crucible and was placed. 
[0026]Although thickness of a recording layer changes also with character of compounds, 
such as optical absorption nature coloring matter contained in this layer, it is usually not 
less than 10 nm. If not much thin, good record cannot be performed, but there is a 
possibility that sufficient recording reproduction characteristics may not be acquired. It is 30 
nm more preferably. However, it is usually 5 micrometers or less. When not much thick, a 
light transmittance state is bad and there is a possibility that light volume sufficient at the 
time of reproduction may not be obtained. It is 3 micrometers or less more preferably. 
[0027]A barrier layer is for preventing mixture to a recording layer, and the product core 
layer made of resin / cladding layer made of resin, and preventing compatibility. It is for 
preventing mixture phenomena, such as diffusion to a core layer made of resin or a 
cladding layer made of resin of coloring matter, diffusion to a core layer made of resin, or a 
coloring matter recording layer of coating liquid for product cladding layer production made 
of resin, and osmosis, especially at the time of production of the product core layer made of 
resin / cladding layer made of resin. 

[0028]ln order to achieve the above-mentioned function, a barrier layer is stuck to at least 
one side of a recording layer, or both sides, and is produced. An interlayer of further others 
may also be inserted if needed. It may serve as other functions except this barrier layer 
preventing a mixture phenomenon. A kind will not be asked, if material of a barrier layer 
dissolves with neither a coloring matter recording layer, nor the product core layer made of 
resin / cladding layer made of resin and there is a certain amount of light transmittance 
state. From a characteristic side, an inorganic substance is used preferably. For example, 
(1) metal or a semiconductor, (2) metal or an oxide of a semiconductor, a nitride, a sulfide, 
oxysulfide, fluoride, carbide, or (3) amorphous carbons are used. Especially, a layer and a 
very thin metal layer (an alloy is included) which consist of an almost transparent dielectric 
are preferred. 

[0029]Specifically, mixture [ of a nitride; silicon carbide; oxide and sulfur such as sulfide; 
silicon nitride, such as oxide; zinc sulfide, such as oxidized silicon especially a silicon 
dioxide a zinc oxide, cerium oxide, yttrium oxide, and yttrium sulfide, ];, the below- 
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mentioned alloy, etc. are preferred. About (weight ratio) 30:70 to 90:10 mixture of oxidized 
silicon and zinc sulfide is also preferred. A mixture (Y 2 0 2 S-ZnO) with a zinc oxide is also 
preferred in a mixture of sulfur and diacid-ized yttrium. 

[0030]What does 0.1-15 atom % content of at least one sort of elements chosen from a 
group which uses silver or silver as the main ingredients, and consists of titanium, zinc, 
copper, palladium, and gold further as metal or an alloy is preferred. What uses silver as 
the main ingredients and does 0.1-15 atom % content of at least one sort of rare earth 
elements is preferred. As this rare earth, neodium, PURASEOJIUMU, cerium, etc. are 
preferred. 

[0031 ]ln addition, a resin layer may be sufficient as long as it seems that coloring matter of 
a recording layer is not dissolved at the time of barrier layer production. A poly membrane 
especially producible with vacuum deposition or a CVD method is useful. As for thickness 
of a barrier layer, 2-2000 nm is preferred, and it is about 2-20 nm more preferably. When 
thickness of a barrier layer is too thin, there is a possibility that preventing of the above- 
mentioned mixture phenomenon may become insufficient. When a barrier layer is too thick, 
it is not only unnecessary, but there is a possibility of reducing transmissivity of light in 
prevention from mixture. Especially in the case of metal, in order to reduce transmissivity of 
light too much, about 2-10 nm is especially preferred 2-20 nm. 

[0032]Hereafter, an optical memory element in connection with one embodiment of this 
invention is explained in detail, referring to drawings. 

(Explanation of a 1st embodiment) Composition of an optical memory element and a record 
method of an optical memory element concerning a 1st embodiment of this invention are 
explained first, referring to drawing 1 - drawing 4 . An optical memory element concerning 
this embodiment consists of composition of having provided a recording layer recordable on 
a ROM type optical memory element. First, as shown in drawing 4 , a thing provided with a 
layered product which laminated two or more optical guide members 323 which consist of 
the cladding layer 3 made of resin, the core layer 2 made of resin, and the cladding layer 3 
made of resin is constituted. Here, the resin film 4 should also be stuck. 
[0033]Here, the optical guide member 323 consists of the core layer 2 made of resin, and 
the cladding layer 3 made of resin laminated by both sides of the core layer 2 made of 
resin, and has the uneven part (uneven part for information) 5 at least in one side of an 
interface of the core layer 2 made of resin, and the cladding layer 3 made of resin. 
Hereafter, a manufacturing method of a layered product which constitutes such an optical 
memory element 10 is explained. 

[0034]As shown in introduction and drawing 3 (A), core material (liquefied core resin) 2' is 
applied on La Stampa 1 by which a desired uneven pattern (uneven shape; pit) according 
to a picture (information) he wants the surface to carry out image formation was minced so 
that it may become predetermined thickness. After using what comprises ultraviolet curing 
nature resins hardened by irradiating with ultraviolet rays (UV light) and applying to La 
Stampa 1 in this way, core layer 2' made of resin is formed in this core material 2' by 
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irradiating with ultraviolet rays and making it harden thoroughly at this embodiment. Next, 
after carrying out complete cure of core material 2' in this way, as shown in drawing 3 (B). 
Apply clad plate (liquefied clad resin) 3a' which moreover comprises ultraviolet curing 
nature resins with a small refractive index rather than core layer 2', it is made to harden by 
UV irradiation, and product cladding layer made of resin 3a' with a small refractive index is 
formed rather than core layer 2'. 

[0035]Then, as shown in drawing 3 (C), on above-mentioned cladding layer 3a', the same 
clad plate 3b' as clad plate 3a' is applied, and the resin film (resin made film member) 4 
which serves as a base material from on the is stuck, pressurizing, for example using a 
roller etc. (lamination). That is, the resin film 4 is laminated via clad plate 3b' in cladding 
layer 3a*. If it irradiates with ultraviolet rays and clad plate 3b' is stiffened in this state, 
cladding layer 3b' of the same construction material as cladding layer 3a' will be formed, 
and adhesion of the resin film 4 is performed. Here, since each of cladding layer 3a' and 3b' 
comprises the same clad plate, it functions as cladding layer 3' for one layer. 
[0036]And as shown in drawing 3 (D), the member 2'3'4 which consists of above-mentioned 
core layer 2\ cladding layer 3' (3a', 3b'), and the resin film 4 is exfoliated in one from La 
Stampa 1 (separation), next, La Stampa 1" by which an uneven pattern of a request of a 
next layer was minced as shown in drawing 3 (E) -- 2 " of core layers form cladding layer 
3a" by hardening by spreading and UV irradiation upwards in a similar manner, 
respectively. 

[0037]Then, as shown in drawing 3 (F), the above-mentioned cladding layer 3a "upwards 
same clad plate 3b as clad plate 3a"" is applied, and the above-mentioned member 2'3'4 is 
stuck from on the. UV irradiation - a clad plate - three - b - " - having hardened - after - 
drawing 3 - (- G -) - being shown - as -- La Stampa - one - " - from - the above - a 
core layer - two - " - a cladding layer - three - " (3a", 3b") - a member - two - ' - three - 
- ' - four - one - exfoliating . The resin film 4 as a base material as shown in drawing 4 by 
repeating the above process at least on the whole surface. The clad/core member which 
consists of the cladding layer 3 made of resin and the core layer 2 made of resin, and has 
the uneven part 5 in an interface of the cladding layer 3 made of resin and the core layer 2 
made of resin are laminated two or more, and a layered product is formed. 
[0038]Here, since a clad/core member is weak, two or more a clad/core members are made 
to laminate on the resin film 4 as a base material, as shown in drawing 4 , but it is 
considered as structure which pasted up the resin film 4 further and was put with the resin 
film 4 of two sheets. It is not necessary to consider it as structure put with a resin film, for 
example, to stick a resin film only on one field, and to stick a resin film. It has here the core 
layer 2 made of resin, and the cladding layer 3 made of resin laminated by both sides of 
this core layer 2 made of resin, It can also be concluded that two or more slab type optical 
waveguide devices (optical guide member) 323 which were able to form the uneven part 5 
at least in one side of an interface of these core layers 2 made of resin and the cladding 
layer 3 made of resin are laminated, and a layered product is formed. In this case, two or 
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more optical guide members 323 laminated are making a cladding layer of one layer serve 
a double purpose between two adjoining optical guide members. For this reason, when a 
cladding layer and five layers of core layers are laminated, for example like a cladding 
layer / core layer / cladding layer / core layer / cladding layer, it means laminating the two 
optical guide members 323 and forming a layered product. Although an adjoining cladding 
layer is used in common as one layer in this embodiment, Not a thing restricted to this but 
the three-layer layered product (optical guide member) 323 of a cladding layer / core layer / 
cladding layer can be made into basic constitution, and it can also laminate, without 
pinching two or more optical guide members 323 on both sides of a base material of resin 
film 4 grade. Optical guide members can also be laminated with adhesives. Here, as 
adhesives, a clad plate which functions as a cladding layer can be used, for example after 
hardening. It can also have composition which suppresses curl of a layered product by 
laminating a clad/core member also like the rear-face side of the resin film 4 as a base 
material, or providing other resin layers. Although two or more optical guide members 323 
are laminated although the optical memory element 10 is constituted, and it is considered 
as a layered product, it is not restricted to this and only the one optical guide member 
(three-layer layered product of a cladding layer / core layer / cladding layer) 323 may 
constitute the optical memory element 10 from this embodiment. 

[0039]ln the above explanation, at the time of spreading, with a fluid, after that, as long as it 
is resin which can be stiffened, what kind of resin may be applied to the core material 2, but 
as a suitable substance, photo-setting resins, thermosetting resin, etc., such as ultraviolet 
curing nature resin, are mentioned, for example. However, when performing transfer by La 
Stampa like **", it is preferred to apply a photo-setting resin, for example, each resin of 
acrylic, an epoxy system, and a thiol system is preferred. The above-mentioned clad plate 3 
is transparent, and if it is a substance (resin) whose refractive index is slightly smaller than 
the core material 2, it is [ anything ] good, but if it applies the clad plate 3 made of various 
resin, it is simple. The clad plate 3 which comprises a photo-setting resin, thermosetting 
resin, etc. is excellent in an adhesive property with the resin film 4, and preferred. 
[0040]Although there are a spin coat method, the braid coat method, the gravure coating 
method, the die coat method, etc. in a coating method of the core material 2 and the clad 
plate 3, for example, as long as it satisfies coating film thickness and homogeneity, what 
kind of coating method may be used. Here, as for thickness of a layered product which 
laminates the optical guide member 323, in order to obtain intensity, it is preferred to be 
referred to as about 0.3 mm or more. It is about 0.5 mm or more more preferably. However, 
when portability as optical memory (information recording medium), such as an optical 
card, is taken into consideration, it is preferred to be referred to as about 5 mm or less. It is 
about 3 mm or less more preferably. 

[0041 ]ln this embodiment, on a manufacturing process, as for a base material, when 
pliability, such as performing attachment (lamination), is required, it is preferred [ if it is a 
substance which may function as a base material holding a layered product (optical 
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memory element 10), various kinds of things, such as resin and metal, will be used, but ] to 
consider it as a base material made of resin. Although spreading postcure of various kinds 
of hardening resin is carried out, or it is good also as a base material made of resin to make 
a solvent melt, apply and dry resin, when the resin film 4 is used, it is easy to carry out by 
repeating attachment of a up to [ La Stampa 1 J, and exfoliation, and desirable in respect of 
productivity and workability. In the resin film 4, specifically Amorphous polyolefin, such as 
polycarbonate and ARTON (made by JSR), PET (polyethylene terephthalate), A 
thermoplastic resin film which is excellent in optical properties, such as PEN 
(polyethylenenaphthalate) (PEN is further excellent also in heat resistance) is suitable 
(since especially each above PETs and PEN(s) can tend to obtain a film of uniform 
thickness, they are preferred), What is methods, such as hot stretching or the solvent cast, 
and made these either a thickness of 100 micrometers or less, for example is good. 
Generally, the resin film 4 is the manufacturing process, and things which function as 
scatterer optically, such as an inorganic particle, are mixed in a film. If it is the mode in 
which the clad/core member is laminated by only one side of a film when dispersion of light 
by scatterer in a film becomes a problem on the occasion of reading of a signal, It is 
preferred to provide a light-shielding film between a film, and a clad/core member, using a 
light blocking effect film as a film. Thereby, propagation of light into a resin film or 
interference to an optical signal of the scattered light within a film can be prevented. In this 
case, since making the base material itself into a light blocking effect can attain a 
miniaturization of the optical memory element 10 and it can also simplify a manufacturing 
process, it is more desirable. 

[0042]Here, a PET film etc. which scoured carbon in resin, for example, were full, or added 
coloring matter and were produced as the above-mentioned light blocking effect film and a 
light-shielding film are mentioned. About a wavelength band where this light shielding film 
or this light-shielding film acts, if wavelength of an introductory light (incident light, 
regenerated light) used for reproduction can be shaded, it is enough and it is not necessary 
to shade all light regions. Although it is the film thickness direction and what is necessary is 
just to be able to intercept not less than 90% of light about shielding performance, it is more 
desirable if not less than 99% of light can be intercepted. The core layer 2 and the cladding 
layer 3 should be only the thickness which functions as an optical waveguide, for example, 
thickness of the core layer 2 and the cladding layer 3 is considered that the core layer 2 will 
be about set to about 1-5 micrometers if it is usually 10 micrometers or less and a used 
light wavelength band is a wavelength band of visible light further. 

[0043]Although there is no restriction in particular about thickness of the cladding layer 3, if 
it takes making the whole thickness thin into consideration, it is preferred to use 100 
micrometers or less. It seems that it will be set to 0.1 micrometers or more if it dares to 
specify a minimum. Usually, not less than 5 micrometers is provided. Although thickness is 
stabilized as for the cladding layer 3 and it is preferred to divide and form in two-layer like 
the above-mentioned explanation, it may form as one layer. 
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[0044]Although a method which used a film of a sheet was explained as the resin film 4 
above, operation by a continuation film is also possible. A structure which laminated the 
clad/core member on a base material is producible by combining processes, such as a core 
in the state where spreading by core to a film top, a die coater of a clad plate, micro 
photogravure, bar coater, etc. and La Stampa were pressurized, and hardening of a clad 
plate. It is also possible to raise the productivity of a transfer process from La Stampa by 
using roll La Stampa which processed into a roll a form which can be rolled round as La 
Stampa. In the optical memory element 10 constituted like ****, if light is introduced into the 
core layer 2 as an optical waveguide via an incident end face, while the introductory lights 
are scattered about in a concavo-convex portion of an interface, it will spread, for example. 
The scattered light at this time is spread to an introductory light to each of a sliding direction 
(crossing direction) (penetration), and will be eventually emitted to the exterior from a 
double-sided part of an optical memory element, and a picture according to an uneven 
pattern will carry out image formation. As mentioned above, according to this embodiment, 
the core layer 2 and the cladding layer 3 which were laminated all by a product made of 
resin. And since hardening resin which can be hardened with light, heat, etc. is used for the 
core layer (core material) 2 in which unevenness is formed, Even if it does not use 
exposure of photoresist, a development, etc. like before, transfer from La Stampa enables it 
to form the uneven part 5 of desired shape in an interface of the core layer 2 and the 
cladding layer 3 easily. About thickness of the cladding layer 3, by using about 10 
micrometers, it becomes possible to suppress thickness of an element to about 1 mm also 
at the time of 100-layer lamination, and it becomes possible to manufacture the practical 
optical memory element 10 of multilayer structure. Therefore, mass production of the 
optical memory element 10 of multilayer structure is attained, and the optical memory 
element 10 can be provided easily (for short period of time), and cheaply conventionally. In 
this embodiment, as shown in drawing 1 , further to a layered product which made the 
optical guide member 323 manufactured as mentioned above laminate By the way, the 
core layer 2A made of resin, The recording member 30A which is provided with the 
cladding layers 3 and 3A made of resin laminated at the both-sides side of the core layer 
2A made of resin, and is provided with the recording layer 20A further recordable as an 
interlayer between the core layer 2A made of resin and the cladding layer 3A (or cladding 
layer 3 made of resin) made of resin is laminated and constituted. 
[0045]Thus, having formed the recordable recording layer 20A, Information available to 
copyright protection, such as copy protection (especially illegal copy prevention) and 
prevention from an unauthorized use of software, It is for enabling it to write in one-sheet 
information etc. which are different as for one sheet, including a serial number etc., etc., 
and adding information like data required for an updater, or corrigenda data, etc. Even if it 
is a case where write the same contents data in the optical memory element 10A, and 
extensive reproduction is carried out thereby, for example, one-sheet information which is 
different as for one sheet, including a serial number etc., can be written in apart from 
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contents data, for example. 

[0046]lnformation, including copyright information, ID information, key information used 
when enciphering, etc., can be written in the optical memory element 10A as information 
available to copyright protection, such as copy protection (especially illegal copy 
prevention) and prevention from an unauthorized use of software, and protection 
management can be carried out now. By forming such a recording layer 20A, information, 
including ID information etc., can be written now in the recording layer 20A, for example 
after manufacture of the optical memory element 10A. If ID information is especially 
recorded on the recording layer 20A after manufacture of the optical memory element 10A, 
it will become identifiable about each optical memory element 10A. Since ID information 
generally has little amount of information, it is recordable even if recordable density of the 
recording layer 20 A is low. 

[0047]Data (information) like data (information) for updating application software or 
corrigenda data can be written in now as postscript information by the user side (for 
example, destination). Specifically, the recordable recording layer 20A is a coloring matter 
recording layer (recording layer recordable by light) which consists of coloring matter from 
which a refractive index changes with lights. 

[0048]Here, as for the coloring matter recording layer 20A, it is [ a record front stirrup ] 
preferred that a refractive index after record is almost the same as a refractive index of 
resin (ultraviolet curing nature resin) which constitutes the core layer 2A or the cladding 
layer 3A of the optical guide member 323. As for change of a refractive index before and 
behind record of coloring matter contained in the coloring matter recording layer 20A, it is 
preferred to consider it as about 0.001 - abbreviation 0.020 (especially about 0.010). The 
refractive index after record of coloring matter contained in the coloring matter recording 
layer 20A may not be the same as the core layer 2A or the cladding layer 3A. Thus, the 
recordable recording layer 20 can consist of using organic coloring matter as a recording 
layer (write once type recording layer) which can write in information only once. It can be 
prevented from recorded information being eliminated accidentally or being changed by 
this. Since an alteration of recorded information can also be prevented, to especially record 
of information, including key information etc. which are used in the case of copyright 
information, ID information, and encryption, it is desirable. According to this embodiment, 
on the core layer 2A made of resin of an optical guide member, organic coloring matter is 
applied and the coloring matter recording layer 20A is formed. Next, the barrier layer 6 is 
formed on the coloring matter recording layer 20A. 

[0049]Thus, when applying the clad plate 3A next, the barrier layer 6 is formed in order to 
prevent the coloring matter recording layer 20A and the clad plate 3A dissolving, and 
spreading and permeating mutually. Specifically, the barrier layer 6 is a silicon dioxide 
which is a transparent dielectric. The same clad plate 3A (an ultraviolet curing nature resin 
material, a liquefied clad plate) as the clad plate 3 of an above-mentioned optical guide 
member Next, predetermined thickness, (for example, after applying so that it may become 
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about 15 - about 20-micrometer) at the time of complete cure, lay the resin film 4A, irradiate 
with ultraviolet rays, it is made to harden thoroughly, and the cladding layer 3A made of 
resin is formed. By this on the outside (above) of the cladding layer 3 made of resin of the 
outermost layer (the top layer or bottom of the heap) of an optical guide member. The core 
layer 2A made of resin, the coloring matter recording layer 20A, the barrier layer 6, and the 
cladding layer 3A made of resin will be laminated in order, and the core layer 2A made of 
resin, the coloring matter recording layer 20A, and the barrier layer 6 will be put between 
the cladding layer 3 made of resin of an optical guide member, and the cladding layer 3A 
made of resin. Thus, by putting the core layer 2A made of resin, and the coloring matter 
recording layer 20A by the cladding layers 3 and 3A made of resin, The recording member 
(recording member containing a recordable recording layer) 30A is constituted by a 
cladding layer made of resin, a core layer made of resin, a coloring matter recording layer, 
and a cladding layer made of resin of an optical guide member, It is made for this recording 
member 30A to function as an optical guide member which consists of the above- 
mentioned cladding layer 3, the core layer 2, and the cladding layer 3 similarly. 
[0050]Here, as for thickness of the core layer 2A made of resin, and the coloring matter 
recording layer 20A, it is preferred to consider it as a thickness grade of the usual core 
layer in total. Therefore, sum total thickness is usually 10 micrometers or less, and further, 
if a used light wavelength band is a wavelength band of visible light, it will be considered to 
be about set to about 1-5 micrometers. That is, when reproducing information on the 
recording mark 21 A which changed a refractive index of organic coloring matter and 
recorded it by irradiating the coloring matter recording layer 20A with a laser beam as it 
mentions later, Incident light is introduced into the core layer 2A made of resin and the 
coloring matter recording layer 20A which were put between the cladding layers 3 and 3A 
made of resin like a case where information recorded on an above-mentioned optical guide 
member is reproduced, and while the introductory lights are scattered about by the 
recording mark (Records Department) 21 A, it spreads. An optical guide member which 
stuck the resin film 4A as a base material on the cladding layer 3A further, and was formed 
by laminating the cladding layer 3 and the core layer 2 on the resin film 4 in this 
embodiment, He is trying to put the recording member 30A which this optical guide member 
was made to laminate with the resin films 4 and 4A. 

[0051 JAnd the scattered light at this time spreads to an introductory light to each of a sliding 
direction (crossing direction) (penetration), it is eventually emitted to the exterior from a 
double-sided part of the optical memory element 10A, and a picture according to 
information recorded on the recording mark 21A carries out image formation. By thus, a 
thing for which the cladding layer 3 made of resin, the core layer 2A made of resin, the 
coloring matter recording layer 20A, and the cladding layer 3A made of resin of an optical 
guide member constitute the recording member 30, and it is constituted like the above- 
mentioned optical guide member 323. It enables it to share an optical system used for 
reproducing recorded information in the above-mentioned optical guide member 323 
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although information recorded on the coloring matter recording layer 20A by the recording 
mark 21 A is reproduced. Although organic coloring matter constitutes the recordable 
recording layer 20A from this embodiment, it is not restricted to this. The recordable 
recording layer (recordable type recording layer) 20 may be constituted as a recording layer 
(type recording layer which can be added) which can be written in only once and which can 
be added, and may be constituted as a rewritable recording layer (rewritable type recording 
layer) which repeats record and elimination and can perform it. 

[0052]The recordable recording layer 20A is not restricted to a recording layer recordable 
by light as mentioned above, for example, may be constituted as a recording layer 
recordable with an electron beam or X-rays. The two or more layers recordable recording 
layer 20A may be formed, and that of one layer is good. By the way, to the optical memory 
element 10A constituted as mentioned above. As shown in drawing 1 , the incident end face 
(incident light introducing end side) 11 for leading incident light (regenerated light) for 
reading information on the uneven part 5 provided in an interface of both layers of the core 
layer 2 made of resin and the cladding layer 3 made of resin to the core layer 2 made of 
resin of the optical guide member 323 or the recording layer 20A of the recording member 
30A is formed. Here, the end face of 90 degrees (an angle with the surface of an optical 
guide member to make is 90 degrees) of each optical memory element 10A started by 
desired size is made into the incident end face (90-degree incident end face) 11. 
[0053]The incident end face 1 1 for leading incident light to the core layer 2 made of resin or 
the recording layer 20A is not restricted to this, and can consider various things. For 
example, one end face of the optical memory element 10A is cut at 45 degrees (an angle 
with the surface of an optical guide member to make is 45 degrees), and a reflection film is 
formed if needed, and it is considered as the mirror end face (an inclined end side, a micro 
mirror), and is good also considering this mirror end face as an incident end face (45- 
degree incident end face). In this case, to the surface of the optical memory element 10A, 
from a vertical direction, will enter light toward an incident end face these 45 degrees, it will 
be made to reflect 45 degrees in an incident end face, and incident light will be led to the 
core layer 2 made of resin, or the recording layer 20A. The optical memory element 10A 
concerning this embodiment, So that this coloring matter recording layer 20A may not 
expose by visible light at the time of except (for example, conveyance middle class) when 
actually recording information since it is constituted as what contains the coloring matter 
recording layer 20A as mentioned above, When covering the whole optical memory 
element 1 0A by a shielding member and recording information on the coloring matter 
recording layer 20A, it is preferred to constitute so that this shielding member can be 
removed. Here, a shielding member is a cartridge, a package, etc. which store an optical 
memory element, for example. 

[0054]Next, a record method (record method of an optical memory element) of information 
on the coloring matter recording layer 20A of the optical memory element 10 constituted as 
mentioned above is explained. That is, by irradiating locally with a laser beam (recording 

http://ww4.ipdl.inpit.go.jp/^ 9/3/2008 



JP.2003-141739.A [DETAILED DESCRIPTION] 



Page 16 of 18 



light) a portion which should record information on the coloring matter recording layer 20A 
of the above-mentioned optical memory element 10A, and changing a refractive index of a 
coloring matter recording layer of the portion to drawing 2 (A) and (B) so that it may be 
shown, Information is recorded as the recording mark 21A from which a refractive index 
changed. Thus, when a laser beam is locally irradiated by portion which should record 
information on the coloring matter recording layer 20A, a refractive index of the portion will 
change and the recording mark (Records Department) 21 A will be formed in the coloring 
matter recording layer 20A. As mentioned above, while a thing equivalent to the core layer 
2 made of resin of the optical guide member 323 comprises the recording mark 21 A of the 
coloring matter recording layer 20A, and the core layer 2A made of resin after information 
storage, A thing equivalent to the cladding layer 3 made of resin of the optical guide 
member 323 comprises portions other than recording mark 21 A of the cladding layer 3A 
made of resin, and the coloring matter recording layer 20A, and an uneven part is further 
formed in the coloring matter recording layer 20A infixed between the core layer 2A made 
of resin, and the cladding layer 3A made of resin. As a result, the recording member 30A 
has the same structure as the optical guide member 323. Therefore, according to the 
record method of an optical memory element and an optical memory element concerning 
this embodiment. Information available to copyright protection, such as copy protection 
(especially illegal copy prevention) and prevention from an unauthorized use of software, 
One-sheet information etc. which are different as for one sheet, including a serial number 
etc., etc. can be written in now, and there is an advantage that information like data 
required for update or corrigenda data, etc. can be added now apart from original contents 
data. 

[0055]ln forming the two or more layers coloring matter recording layer 20A, information will 
be recorded, changing the depth (depth of focus) of a focus of a laser beam into each 
coloring matter recording layer 20A of every, but. When power of a laser beam is weak, a 
refractive index of each coloring matter recording layer is kept from changing by making 
rapid a standup of recording sensitivity of each coloring matter recording layer 20A 
(namely, when a focus does not suit). When forming the two or more layers coloring matter 
recording layer 20A, it can avoid recording information on layers other than coloring matter 
recording layer 20A to record information on by this. A record method of information on the 
coloring matter recording layer 20A is not restricted to this, two lights with equal wavelength 
(object light and reference beam) are made to interfere in it, and it may be made to record it 
on the coloring matter recording layer 20A by making a wave front of object light into an 
interference fringe. That is, while irradiating with recording light (object light) which can form 
information (image) to record on the coloring matter recording layer 20A, Such recording 
light and introductory lights are made to interfere, an interference fringe is produced, and it 
may be made to record this interference fringe on the coloring matter recording layer 20A 
by irradiating with an introductory light (reference beam) which enters when reproducing 
information recorded on the coloring matter recording layer 20A. By in this case, a thing for 
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which the original reference beam (introductory light) and light of the same conditions are 
applied to a hologram which did in this way and was recorded on the coloring matter 
recording layer 20A. Diffraction phenomena by an interference fringe will be produced, the 
same wave front as the original recording light (object light) can be reproduced, and 
information (image) recorded on the coloring matter recording layer 20A can be reproduced 
by this. 

[0056]Since according to such a record method it irradiates with the whole surface of the 
coloring matter recording layer 20A at once and information can be recorded when 
recording information on the coloring matter recording layer 20A, information can be 
recorded now to a big area in a short time, and information storage can be performed 
efficiently. Therefore, according to the record method of an optical memory element and an 
optical memory element concerning this embodiment. Information available to copyright 
protection, such as copy protection (especially illegal copy prevention) and prevention from 
an unauthorized use of software, One-sheet information etc. which are different as for one 
sheet, including a serial number etc., etc. can be written in now, and there is an advantage 
that information like data required for update or corrigenda data, etc. can be added now 
apart from original contents data. 
[0057] 

[Example]Hereafter, although the example of this invention is described, this invention is 
not limited to these, unless the gist is exceeded. 

[Example 1] Spreading of a clad plate and a core material and the ultraviolet-rays effect 
were repeated on the 0.6-mm-thick polycarbonate board, and it laminated in order of the 
cladding layer made of resin (15 micrometers in thickness), and the core layer made of 
resin (2 micrometers in thickness). Spreading formation of the recording layer which 
furthermore consists of metal-containing azo dye (absorption peak wavelength = 587 nm) 
was carried out by a thickness of 120 nm, and the barrier layer which consists of silicon 
dioxides was provided at 10 nm in thickness by sputtering process on it. After carrying out 
the spin coat of the clad plate coating liquid and forming a coat, ultraviolet rays were 
irradiated with and stiffened and it was considered as the cladding layer made of resin (15 
micrometers in thickness), and the optical memory element was obtained. 
[0058]a laser beam (Spectra Physics.) with a wavelength of 532 nm which is the 2nd 
harmonics of a Q switch Nd:YAG laser to this optical memory element When recorded by a 
PIMU splitter's dividing output 100mJ, the oscillating frequency of 10 Hz, the pulse width for 
10 ns, and the beam diameter of about 10 mm into the intensity ratio 1:1, and irradiating 
with them with 2 light-flux interference method (angle of 55 degrees), a circular interference 
fringe 10 mm in diameter was formed in the recording layer surface. 
[0059]When this interference fringe was measured with the atomic force microscope 
(Digital Instruments Nano Scopellla), they were 0.65 micrometer in cycle, and 70 nm in 
depth. When this interference fringe irradiated the formed portion with helium-Ne laser with 
a wavelength of 633 nm and measured diffraction efficiency, 1.68% of value was obtained. 
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[Example 2] The optical memory element was produced like Example 1 except having 
formed 3-nm-thick silver as a barrier layer, and consisting a recording layer of metal- 
containing azo dye (absorption peak wavelength = 593 nm). When this optical memory 
element was recorded similarly, a circular interference fringe 10 mm in diameter was 
formed in the recording layer surface, and that diffraction efficiency was 3.24%. 
[0060][Comparative example] The optical memory element was produced like Example 1 
except not providing a barrier layer. However, when carrying out the spin coat of the 
coating liquid on a coloring matter recording layer and producing the cladding layer made of 
resin, the coloring matter of the following structural formula 1 melted into coating liquid, and 
was not able to produce a broth and a good optical memory element. The interference 
fringe was not formed when recorded like Example 1 to this optical memory element. 
[0061] 

[Effect of the lnvention]As mentioned above, the diffusion to the core layer made of resin or 
the cladding layer made of resin of the coloring matter [ pigment materials / which are used 
for a recording layer according to this invention / arbitrary ] at the time of production of the 
core layer made of resin, or the cladding layer made of resin, Mixture phenomena, such as 
diffusion to the core layer made of resin or the coloring matter recording layer of the coating 
liquid for product cladding layer production made of resin and osmosis, can be prevented. 
Therefore, a resin material can constitute a core layer/cladding layer, and the optical 
memory element can be produced easily and cheaply. 

[0062]When producing an optical memory element, since the solubility of the pigment 
material which constitutes a recording layer is not asked, the range of the coloring matter 
from which flexibility can be chosen greatly spreads, and an optical memory element with a 
good recording characteristic can be provided. 
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•NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]lt is a typical sectional view showing the entire configuration of the optical 
memory element concerning a 1st embodiment of this invention. 
[Drawing 2]lt is a typical sectional view for explaining the record method of the optical 
memory element concerning a 1st embodiment of this invention, and (A) shows the state 
before record and (B) shows the state after record, respectively. 

[Drawing 3] (A) - (G) is a typical sectional view for explaining the manufacturing method of 
the layered product which constitutes the optical memory element concerning a 1st 
embodiment of this invention. 

[Drawing 4] lt is a typical sectional view for explaining an example of the laminated structure 
of the layered product which constitutes the optical memory element concerning a 1st 
embodiment of this invention. 

[Drawing 5]lt is a typical perspective view for explaining the principle of operation of the 
conventional optical memory element. 

[Drawing 6] It is a typical perspective view for explaining the principle of operation of the 
conventional optical memory element. 
[Description of Notations] 

1 La Stampa 

2 and 2A core layer 

3 and 3A cladding layer 

4 and 4A resin film (base material) 

5 Uneven part 

10 and 10A optical memory element 

1 1 Incident end face 
20A Recording layer 
21 A Recording mark 
30A Recording member 
40 CCD receiving set 
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3t) ro»ftSr«3t-t-SwiAS-C#ntf+^*)ij» «rti 

ntf«tUa*LV\ fc:Jb\ 3712, 7 y y h'JS 3 (om 
fftCO^Ttt, 3712, i7y y KS3tfS7fca9j£S&£ L 

[0 0 4 3] ?yyK|3 <0Kff{cH LTtt^cSiJIBtt 

*e>0. 1 / t m«±|C*StStoH5. «?jt, 5 /unfit 
±88ttS. ?7y KJf 3 tt±8EHftW© i 9 (C 2 if 

Xl&fcLXh «t^o 

[0 0 4 4] ±I2T'«, ®H's7j/lsA4 k LT, 50 
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y Wro^ 3- ^— , -v^f ^ n ^7 f7\ — £ 

^x^m^n. **>'<%Mi±Ltcyimx'(D=iT^ 77 

y mc>fflk!$<D7'u±7.&m%-'&t>l£Z~k\Z.£y), 
® *) "iHg^fff^lCiPI Lfc D— yl/^ ^V^fflV^-irfC 

m+lOXi*. WZ.tf. %m$L'&b UTC03iTji2lCA 
*tffiffi5:7>LT7t?r^A1-^i:, *Oi»A3tASffffiODa 

aai^-eiRaLft^&fiiii-s. rot 

MR GSii) L"C^#, ***Wlc#**y*?-<&MH$Bia» 
b#»'S&tti34i, Dflfl/<*->iyE 

X\ Lfrb. (H]fi©ffM$tl5 3 7-g (37ffl 2 (Cft 

(7DJ; 9lC7t hrogft, a<ft«! ! a*SrfflV^4< 

tt), ^ V^ibCQfc^lCjZo-C, =TJl2i:^7-y 

^<t^^Jtglc/£5„ *fc, ^77 K«3©JRWttfHitf 
lO^mlSlcn^tiaot, 10 0S«SB#{Ct 
*^O^iPSrlmm^JC«]^5Ci^pTf6i^9, ^ 

mtteZ, tot, #«#jt©3t^*yj)s^i OWAS 
±M&Jim\Zt£ V) % 10 Sr^*=t 9 

30 (c (fefflW-c) , j. 0> ^tf(cS#t-t- 5ci ^ T .g r5o 

«t5fCLTSig$H57fc^iSa5#3 2 3 5r«ii$-a:/c^ 
^biC, «JjgM3Tii2 Ai, ^11^3712 
A©pa5WKia* $*tfc»JJg»^ 77K13, 3 A i -Sr 
tlx., $"b{C«liS!3 7'l2 Ab®Hm7 7 y KS3A 

^ffi*iE«S2 0AS:Mi5ffi»S|J«3 0 A4-a»LT 

[0 0 4 5] r^i^fC, K*RTttttfBftj|2 0A*l9! 
40 ftTV^Ofi. a*!Rjh ^jEat-jSjh) 

•tiifc^J: 4fc. 7 77*7-^MI/j:7- 

iO [0 0 4 6] aMESlt ^jE3K"-KJh) 
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xm^btiz*— ift«*«>flMi*£jt * y 1 oak 

otmmmz oazwlvzz tx\ y 
i o Aomm'&iztzmm 2 0 aic i Dtt $P£wtt & 

=t 1 0 A<75§S!£&lCffi^f 2 0 AlC I Dtf #£!2fihNx 
-o-o<Djt^*y*^ 1 0A&*»JiiJtg*fc5 o 

0 A<Dmm^m%&t>m< xhmm-tz itms, 

[0 04 7] 7/^-> 3 >y7F^7y/ 

(««) «\ a-fi (WxLtfttlW3fe) T'iifE 
fflf«i:LT*#i&«>3J:5icfc$„ AfcWfctt, GOT 

[0 0 4 8] -rT\ fe*IE«Ui2 0Att % fE&mfXii 

V!.mk<r>mtixmtK im&mtz 2 3«37I2axu 

mo. ooi~^o. 020 (wk. ^0. 010) t 
t«oi*#tLt\ 4*5, fe*ie»jf 2 oAK^sixs 

£*©1E»&©JB*r*tt, =>7JP2AXtt^?y KJB3 

Atmzxf£<xh^\ ^<r>£o\^m&m$:m^z> 
iA^55tE®s (yj h9>xmmmm tLxmrft-r 

120 A±lC(SggJf 6 SrJgfiK-f *. 
[0 0 4 9] w(Oi5IC»aJi6S:i9:»t-C^iOI4, * 

Ky7y KttSAtlfri-SIBC, &miimm2 0At 

<Of 7 y K*t 3 t m C 7 7 y K» 3 A (**ftfl!fcttW 

ft«Ffc»l 5^2 0 urn) bt£S£ilzmifiLtt» % 
«Mi7^ywA4AS:ttBU *^**-JBWLT^±t« 

0, (ft-hBXI4*TS) tf*Bf)ii§8 

(±{|ij) |c, M^jf 2 A, fe 

2 o a. mm.m 6 , ? y m 3 a#m 
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#*»«W<B»Jli*{y- 7 y KB 3 ^ WHBSI 
K»3Atro|BJJC«MI«|3 7'Ji2A, 
2 OA. *M6a«**&£;h,5ii:lCfc$ 0 CKDj;? 
IC, ^fliM=>Tl2A. £Jff£^Jf2 0 A£«j]g$!fy 7 
yK*3, 3A-e»*iitf^tlcJ:9. 

* 7 y Kite x <o mm&w mm^imteKimm&sttn 

«MMt) 3 0 AiJS«fifc$*u :o!E@W3 OA^H 
[0 0 5 0] riT, *Mi»=«TJl2A£fe*SEftJi2 

oAwj^jiii, &nxm%<n>=>Tm<nmm-n&t-tz>(D 

#ff*U\ Sot, ^SUtSttilfir 1 0 „ m^TT-fc 

■fZi. 5(CLTfe^i2^il2 OAtcw— •f3fcSrfig*ti-4 

^ 2 1 A©jf aSrW41-5l^fc, ±JE©3ti»jfe»*|-|cffi 
»**i^ffif«<r»4i-a»^iBHil^ WfllSS^7yK 
20 13, 3AlCi**iiSnfc«IB«=TJi2Afcfe3HlEI» 
®2 OAlcA^Tt^^AL, *0*A3t*S8E«-^-^ 

(12^) 2 i A-cttaLfcas&eft-rs. 4*3, 

^IC^7?KI3A1I;^HT» 
«tfl!7 .f/U2> 4 A £I,!;ifU «fJB7-f/PA4±IC^7y 
Kg 3 ^=> T« 2 £HJf LTffM S^yi: JtiSaSSMJ t , 

-f^4> 4 At?tt*fctf J: 9(CLTV>S 0 
[0 0 5 1 ] -t LT, i<Oi:t©*a*^WA3t^*tL 

30 lt^#, *«*w^3t^*y*^-i 0 AommtofrbM- 

ag|50 3 0 Sr%i»ft«m(0«tAgjH^ ? y m 3 , gjgg 
=*TB 2 A, fe^fS^ii 2 0 A&l/«fai»!^ 7 y Kff 3 
A|Cii9«^L. ±i6«)3t#&«|JW3 2 3&ffiH*£fl|j£ 
tS^i-C, fe^lE^g2 0 AtCfE^-v-y 2 1 A(ci 

3 2 3lC*iV*Tffifttt«£S£1-5©|CfflV*53fc1M$* 

#fflr-f Si^icLTv^. 4*s, IE 
40 •«TI64E«Wi2 0A«r#«fe*icJ:*j«ijiL-CV^ 

m (SEftprtissEaji) 2 on. -«ysrit»ti&*9 

5iif5W^4IE^S (iilE^rtlSffiftJB) <k LXffifft. L 

[0052] ztz. mm^m^mmm 2 0 Ait. 

50 Tfc&^L 1«<B*-Cfc&t\ t-^f. ±iE«J;9l- 
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flto££ix33fc> * y m=h l 0 Alcte, m i [ZTF-fi. o 
(S£3fc) 3t*KfflW3 2 3W«ffl|«!37'Ji2^1E 

»ajtt3 0A©aE«ui2 0A^*<fc*©A*r«iB (a 

ttTtjgASJsB) 1 wZ-Cfi. 3fM«A 

(3t*jfe9Wt©*iii:(o<ci-ftis*s9 0«) roffiffi^A 
Steffi (9 O^AW^E) 1 1 t LT^3„ 

[0 0 5 3] fcfc, A«#*»Ji»!3 7Jf 2*fE»«2 
OA'siKtftWAltSIl Hi, rJUcKbftSfc© 

<Df£i-ftmtf4 5m \z®mu &m\z&cx&.ttBii: 

U C©^9-i$ffi£Aa«ffi (4 5gA#«ffi) tL 

A#t£-g\ 4 5«A#*ffi-CRl+£tfTAWft£»/li»! 
= 7**2^ffift»2 0A^iS»<ri^/j;S e * 

fe*IE«Ml2 0ASr^tft)WiL-c«fi8$ii5fc«>, r 
Oft*ESl2 0A#, HR{c1f*Sr3Efiki-5l*«^<0 

V\ fe*E»»2 0A^ffif«*Eft-fS|R^, roiift 

[0054] mz. ±&o£7fcmj$.ziiz%>t*:vm 

* 1 0 ©fe^ESt/l 2 0 A^Offif«Ofaft*j£ Ofc> 
y iCov^ttM-f*. "o*9. El 2 

(A) , (B) ic^-fj; 9 fc, ±3fi«)3ty*y3(f-?i 0 
A©fe*EM2 OA©fc««rKj^^#tt#fcj^W 
Kl'-f-'tt (IE*3t) Srfl&WLT* *©lHJ»©fe*|5ft 

^3E»^-^2 lAtLTfflf#*|E»i--5 0 ^5 
fC, 2 0 A<Z)tf^^fi5^1--<#^(C U-if 

Tfe^fESUf 2 0AICE&-7-* (CMS) 2 1A^I 

12, 0 AOfE^-^ 2 1 AtmSaM^T 

l2Aa>b, ftW&SMt3 2 3<0«/|tigl=iT/f 2tC*@ 
S-fStOdSfltodtSftSirtfcK:, ttMilil * 9 y KJi 3 
A<bfe^E&Jl2 0 AOfS^— 9 2 1 A£i#K>$B#i 
jfc£i£gW3 2 3<Dffif\m?7 y Kl3IC+B3-f 

K«3AiOBJC^«4Ji5fe3ME««2 0 AJ= 
W£bmWl£Zti& 0 Z<D&& % tZSmt 3 OAli, ft 
*&'SM*3 2 3 t|3I*R©«iet*-}- Z>h<ntt£Z> 0 Ltz 
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= > x > y r - 9 1 1 4»J iz iiffi t # a J; 5 \z ft $ t ^ 0 

[0 0 5 5] &MB«M2 0A*ttftJ|RttS4§ 

10 ^-{Ctt, *fe*iffiftJi2 0ASICU— «f3t©j»^oag* 

t\ &&mmmm 2 0 a^e^s^*^; 19 
A&m$km&ttzw&\z^ ffittfrfBftLfciv&attBftjB 

2 0A£t«.©S{cii«f«asiE»Sixftv>J:5»ci-5Ct 
^-C#5„ 7iC*3, fe*E»» 2 0 A^©fl(f «©lSft*jfe 

20 ft(^ftt#ffift)^^$-ttT^ftO&®^^ 

1 LTfe*E««2 0AI^Eflk-r5J:5icL-Ct>^V\ 

fe^lE^S2 0A(C N KftUil^flMR (tt) *■ 
^L5 5Eftjt (»*jt) tfla*t-fStttJC, fe^ 
E^® 2 0 AfcE»Sn3ttt«S:l?*-f SBRJiAWin 

isifAjfeSrT^s-a-TTgftai-^i:*-*, zo^mm* 

feii2il2 0 AfCE^-f^J; 9(CLTt>^V\ :©i 
w<7)J: 9lClLTfe^E^«2 0 A»CEii£*Wt*n 
^7A(C7EO#^ft (#A3t) tlSI-*#©3t*ST5 
30 :tf. =FIMKicJ:«|il9fiUK^i: jcWE^ft 

ct 1 ?, fe*IS»«2 0AJcEftSixfc«« (^) £Sdfe 

[0056] ro«t5*lEawrfej=«tiiff. fe^E^g 

2 0 AfCtf «SrE^1"5IS{C, fe^E^S 2 0 A<D±m 
Z -mzm M L Tffif « SrEfrf -5 r <t *s t? § 4 fc * . £ 

r, *^ife^fiic7)>^53t^*y^&utft^^y^ 

40 roE^ftfctnif, USIESit ^jE=H^-K 

ffl«r«4*«. ->y t/ps^oj; 5 fc-tfc-tt*ft5 

>t- t ligiJlciiET-t -5 J; 5 t45 £ ^ ^fU 
[0 0 5 7] 

[**W1 J^T. *»W©HlfiWlco^rKWf 
50 <DX'\tf£\\ 
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^ (ftllR f— ^«tS= 5 8 7 nm) ri> <b & 3 ffilSJf £ 1 
2 0nm©)|W'lWU ^OifC -Wtikm.3ifrt> 

ftfc. st^ h*tts*tttx h Lxaa. 

[0 0 5 8] w«Ojt^*y*^cJtU Q^^fN 
d : YAG U— 9 I -om2ii5^iST'$ 5 5ScS5 3 2 nm 
<D \s— if-3t (Spectra Physics &, ffi 
^lOOmJ, ^Mil&ic 1 0 H z , /<yl/*(g 10ns 
ec v t'-Ag|f)10mm) £ N t°— I*x7°]). y j> — 
SSSJtl : l(i^fi]LT2^mT#fe (^5 5- ) T* 

(0 0 5 9] r©^«Sr. Ifr^ffltim'&m (D i g i 
tal Instruments }±N a n o Scop 
e I I I a ) -CMfcLfc i C «JM 0 . 6 5 ^ m, gJS 

56 3 3 n m<DH e - N e U— tF— £-Bg# LTIe]#f#)* 

nm) frbtzzt>(Db Ltcztsimtmmmi tmm\z 

fltic L-rte^srtTo fc i r *>mmmmmzm.m 1 o mm 
0R&®?8ttw$jft£ji,. Z(D®m%jm$3. 24% 

[0 0 6 0] [Jt««) *a*tK»t*V^i«^tt|| 
[0 0 6 1 ] 

[3&9J<D#>*] St±<7)J;9lc, *5S^jcJ:ixtf, 
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* 7 2/ K*iOf^i!!^IC*5»t5fe*0«flIi!=iTJii fell 
[0 0 6 2] MIC, *>*y*^Srf^«!-t-5»|c. 

10 ^^y^ittt-t^ 
[nffirosim^ift^] 

IB) 1 ] *%W<DW, 1 $tt»tticA>a>.&£.?< * y m?<D 

im 2 ] *%w<Dm 1 3fe»flaiBK:a»;&»33fe> * y m^<r> 
(a) tte*w©ttiiB. (b) i4K^ro^s^-tn-e 

[0 3] (A) ~ (G) (4, #£91<Z>Sg 1 |Hk»flllC«» 

20 %tzft<o)mmm&mx't>z> 0 

i®4 ] *hbj(dm 1 nffimm^frfrzft* * y * 

#J»rffil2lT-3b5 0 

[13 5] tE&0X>*y*?®ftfm9*Rm-Sfc«> 

[@6] ^©Tt^^y^oiij^a^uiBj-rsfc* 

1 7.9 >>/< 
30 2 , 2 A =71 

3 , 3 A ?yyKi 

4, 4 A WiJfeyj/V A 
5 QflflgB 

10, 1 OA ft^y^f 

1 1 AltiSB 

2 0 a issue 

2 1A 3Efihy— 7 

3 0 a tm$m 

4 0 C C Dg{§« 
40 3 2 3 
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